a b s t r a c t INTRODUCTION: Acquired inhibition of coagulation factors is a rare disease, and the diagnosis is often difficult and delayed. We experienced a deficiency in all coagulation factors after hepatobiliary surgery. CASE PRESENTATION: Extended left liver resection was undertaken and hepaticojejunostomy was performed in a 70-year-old man. He had suffered from a high fever caused by cholangitis for 35 days. The major cause was a narrowing of the hepaticojejunostomy, and reconstruction was carried out. Twentyfour days later, there was a sudden massive bleed from his nose and the surgical site. Steroid pulse therapy was used as a treatment because cross mixing and some blood tests revealed the patient was experiencing an inhibition of all coagulation factors, and consequently the levels of coagulation factors dramatically recovered. DISCUSSION: We considered malignancy and surgical damages to be the underlying cause. The reported treatment and examination will help clinicians explore additional reasons for massive bleeding after a severe physical injury. CONCLUSION: We have described the first case of acquired inhibition of all coagulation factors associated with extended left lobectomy.
Introduction
Acquired inhibition of blood coagulation factor is a rare disease, and the literature has revealed that the causes are a deficiency in coagulation factor V, VIII or XIII (13) [1] . With regard to factor V, there have been almost 100 reported cases around the world since the first description of this disease in 1955 [2] . A few reports have described some specific types of surgery that lead to the production of these inhibitors among elderly patients. More specifically, Chouhan showed that fibrin glue with a small amount of coagulation factor V led to the production of the antibody [3] . Meanwhile, for factor VIII, Matzinger explored a specific danger signal that could possibly be the vital factor of acquired haemophilia because Abbreviations: CT, computed tomography; PT%, prothrombin percentage; PT-INR, prothrombin time-international normalized ratio; APTT, activated partial thromboplastin time; ALP, alkaline phosphatase; CEA, carcinoembryonic antigen; CA19-9, cancer antigen 19-9; ERCP, endoscopic retrograde cholangiopancreatography; UICC, union for international cancer control; POD, post operative days; PSL, alpha-fetoprotein; PTCD, percutaneous trans-hepatic cholangiodrainage; FFP, fresh frozen plasma.
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of the emission of this signal from damaged cells, which was caused by infection and the erosion of tissue [4] . Moreover, some previous literature has reported massive bleeding associated with acquired inhibition of factor XIII (13), although the mechanism is still unknown [5] . We experienced massive bleeding after the operation for hilar cholangiocarcinoma, and this bleeding was associated with acquired inhibition of coagulation. We were able to prevent irreversible damage by using steroids. We consider our present case as extremely rare because the patient expressed inhibitors of all coagulation factors and there have been no previous reports of this nature worldwide. The work has been reported in line with the SCARE criteria [6] . We hope our case report will help clinicians to consider an uncommon cause of bleeding after surgery.
Case presentation
A 70-year-old man visited a local clinic with abdominal pain. Blood biochemistry showed marginally high levels on a liver function test, and computed tomography (CT) imaging revealed dilatation of the peripheral left bile ducts ( Fig. 1a ). Subsequently, he was referred to our department. On admission, the patient's body temperature was 35.9 • C, and the patient had no abnormal find- ings in the neck or thoraco-abdominal region. Blood tests showed no abnormalities, including prothrombin time percentage (PT%) and activated partial thromboplastin time (APTT), but blood biochemistry revealed that there was a slight increase in the level of alkaline phosphatase (ALP): 440 U/L. The total bilirubin level was 0.6 mg/dL. Examination of tumour markers revealed a carcinoembryonic antigen (CEA) level of 0.9 ng/mL and a level of cancer antigen 19-9 (CA19-9) was within normal range (6 U/mL) ( Table 1) . Endoscopic retrograde cholangiopancreatography (ERCP) revealed disruption of contrast medium flow at the hilar part, and enhanced CT showed there was dilatation of left bile duct ( Fig. 1 ). Although brush cytology at the site of the distal bile duct stricture was not scored as class V (adenocarcinoma), we diagnosed hilar cholangiocarcinoma, which is T1N0M0 according to the Union for International Cancer Control (UICC) classification. Extended left lobectomy with hepaticojejunostomy was performed. The tumour was pathologically diagnosed with biliary intraepithelial neoplasia at the hilar left part of the bile duct ( Fig. 2 ). 
Postoperative course
The postoperative course was uneventful, and the patient was discharged at 19 post-operative days (POD). However, beginning at 35POD, the patient suffered from a high fever and was admitted to our hospital at 41POD. We determined that the reason was severe repetitive cholangitis because of a slight narrowing at the hepaticojejunostomy (Fig. 3 ). After several examinations and transhepatic cholangiodrainage (PTCD), the patient's fever resolved. At 85POD, the narrow part was removed and reconstructed. The fever recurred by 6POD, and Enterobacter cloacae was detected in the abdominal drain. Levofloxacin was administered. In addition, surgical site infection was confirmed at 9POD. The high fever resolved by 16POD. Meanwhile, the level of PT% suddenly went down to 7%, and the figure marginally decreased to under 5% by 18POD (Table 1 ). We suspected there was an initial change in the extent of liver failure, and fresh frozen plasma (FFP) as well as vitamin K had been administered during this time. In spite of these treatments, the patient displayed repetitive bleeding; namely, a severe nosebleed at 24POD, melena at 26POD and a massive wound bleed at 31POD. Although AST, ALT and ALP had been almost normal during the days the patient displayed sickness, the levels of his all coagulation factors went down significantly ( Table 2 ). We used an average of four units of FFP as a compensating therapy. Because the levels of coagulation factors did not recover, we tried to determine the cause of these considerable drops. On 40POD, a cross-mixing test was carried out, and we obtained visualised results. The line patterns suggested the existence of coagulation inhibitors rather than a deficiency in the coagulation factors. This was because the incubation with normal plasma significantly delayed coagulation time (Fig. 4 ). Based on these results, we finally identified the inhibition of all coagulation factors after the surgery as a cause of the patient's symptoms. Based on treatments of autoimmune diseases, Abbreviation: vWf: von Willebrand factor. Each coagulation factor was described with the normal range. There were significantly lower than the normal figures.
we prescribed prednisolone (PSL) beginning at 42POD. The initial dose was 50 mg/day between 42POD and 68POD, which was then decreased to 40 mg/day from 68POD to 82POD. This was followed by a dose reduction to 30 mg/day by 93POD and gradual decreases to 5 mg/day by 163POD ( Fig. 5 ). Using PSL, the levels of coagulation factors went up beginning at 60POD. Since then, there have not been any complications with respect to bleeding. PSL has been used at a dose of 5 mg/day for about 2 years.
Discussion
We experienced a massive bleed in a patient with a deficiency in all coagulation factors. To our knowledge, this is the first report of acquired inhibitors for all coagulation factors associated with surgery.
In general, when clinicians encounter a patient with massive bleeding during the post-operative course, they may suspect that the possible causes are infection, initial stages of liver failure or something related to the surgical techniques. We initially doubted that there were problems in the patient's liver function because of a significant decrease in the level of PT%, which is routinely examined in order to assess liver function [7] . We had examined liver function repeatedly over the course of the patient's recovery, and the patient Fig. 4 . At 40 POD, the cross-mixing test was carried out to detect the causes of significant decreases of all coagulation factors. APTT tests are performed on series of mixtures of patient plasma and normal plasma. The result demonstrated there is a convex upward in an immediate reaction as shown in no incubation. The pattern was also shown in delayed reaction as 2hr-incubation at 37 • . Similarly, as for PT test, there is a convex upward in an immediate reaction as no incubation. In addition, the line pattern of delayed reaction illustrated a considerable convex upward pattern. These visualised results suggested the existence of coagulation inhibitors, rather than a deficiency of coagulation factors, since the incubation with the normal plasma significantly delayed the recovery of coagulation time. We used average 4 units of fresh frozen plasma by 60POD. We started to use PSL from 42POD. The initial dose of PSL was 50 mg/day between 42POD and68POD, and then the figure was decreased to 40 mg/day from 68 to 82POD. This was followed by a decrease of 30 mg/day from 82POD to 93POD. The figure went down to 5 mg/day by 163POD. Due to using PSL, the level of coagulation factors, which were APTT and PT and then the figure was decreased to 40 mg/day from 68 to 82POD. This was followed by a decrease of 30 mg/day from 82POD to 93POD. The figure went down to 5 mg/day by 163POD. Due to using PSL, the level of coagulation factors, which were APTT and PT-INR, considerably decreased and settled between 29POD and 68POD. continued to spend days suffering from repetitive bleeding. If we had diagnosed the inhibition of all coagulation factors early on, we would have provided a better outcome using PSL and would not have had to use a large amount of FFP.
The present case presented with severe decreases in all coagulation factors during the post-operative course. We believe the major reason for this was the influence of the pre-malignant tumour itself and damage from surgery. In support of this, some previous studies have shown that inhibitors of coagulation factors are present in patients suffering from a malignant tumour, infection and physical damage [8, 9] . Most reports are related to acquired haemophilia A caused by a deficiency in factor VIII (8), whereas only two previous cases were associated with the inhibition of multiple coagulation factors. One such case occurred in HCC [10] and another occurred in a patient with oral cancer [11] . Nevertheless, there is no literature showing acquired inhibition of all coagulation factors.
With regard to disease mechanism, there is a report describing the imbalance of coagulation factors as a result of tumour progression [12] . The authors showed the production and secretion of pro-coagulant factors affected by tumor biology and cancer-associated thrombosis, and ectopic thrombin production also affected tumour progression by influencing proliferation rate, angiogenesis, invasion and metastasis. From this point of view, we hypothesized that the pre-malignant tumour and surgical damage might inhibit the coagulation factors and lead to a reversible autoimmune reaction as described in these previous case reports.
As shown in our case, due to the rarity of acquired inhibitors of coagulation factors, the diagnosis is often difficult and delayed. Nonetheless, a prompt diagnosis of specific inhibitors is mandatory for starting an appropriate treatment aimed at overcoming the deficient factor [13] . In the present case, after several examinations, we finally obtained an accurate diagnosis by using a cross-mixing test. This test has been used in order to elucidate the causes of pro-longation of PT as well as APTT since 2008 [14] . Recently, it has become a vital test for the diagnosis of lupus anticoagulants [15] . The examination identifies three potential causes: the existence of antiphospholipid antibodies, coagulation factor deficiencies or the existence of inhibitors. APTT tests can be performed on a series of mixtures of patient plasma and normal plasma. The procedure involving a cross-mixing test and normal plasma at various ratios with the results are visualized as a graph by connecting the APTT values. Thanks to the examination, we finally obtained an accurate diagnosis ( Fig. 4) .
Previous studies identified acquired vitamin K-dependent coagulation factor deficiency as a cause of bleeding in patients, and they indicated steroid pulse therapy as a treatment [16] [17] [18] . In addition, immunosuppressive drugs have a positive effect on acquired inhibitors of coagulation factors, which were associated with gastroenterological cancer [19] [20] [21] [22] [23] [24] , and there are also a number of reports describing the benefits of steroid pulse therapy for specific autoimmune diseases [25] [26] [27] [28] . Admittedly, we hesitated to undertake the treatment because this patient had a high fever with a suspicious infection after the second surgery. However, we also struggled to manage a massive bleed with a considerable decrease in anticoagulant factors at the time. For this latter reason, we decided to use 50 mg PSL per day as the initial dose, which successfully increased of the levels of anticoagulant factors.
Conclusion
We have described the first case of acquired inhibition of all coagulation factors associated with extended left lobectomy. The reported treatment and examination will help clinicians explore additional reasons for massive bleeding after a severe physical injury.
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